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Abstract of CN1 275435 

A catalyst for simultaneously removing nitrogen oxide, sulfur oxide and carbon monoxide from flue gas 
is formed from complex oxide of magnesium, aluminium,at least one transition metal element and 
atleast one rare-earth metal element. Said catalyst is made up by using mixture of laminate materials 
which possess hydrotalcite structure and contain Mg, Al and transition metal element and rare 
earthhydrated oxide through the roasting process. Said catlyst can simultanously remove nitrogen 
oxide, sulfur oxide and carbon monoxide from flue gas, and possesses excellent water thermal 
stability. 
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lv hwi«hi^4»im^ 

ft*M&4MBJ&! mMgO-nAlA'xMO^-yR^Oa; £ 

^M^&g^Znu Ok Ni> Cu> Fe. Cr Jff&ftffl&'P Willl^i^ 
-f+sJc-l#; RE (La)> (CeX lf (PrX & (Nd)> ^ (Sm) 

a # M fiWh£<£4iA 2 $ 3);m/n fet;fc;W 2 30; x/(m+n+x+y) = 

0.001-0.15; y/(m+n+x+y) =0.001— 0.1.' 

2> ; i mmim>' mm^^mm} * 

mm* 

3> 2 fliilS&^^M^^ 450-900 

°C, b|» 1-15/hffto 

4> SWJ^ 3 Ifpfe :f^fj^fl(l##*««A 500-800 
t, #(11^ 2-10 W 

; V 5, SMMlMi, ^WM^jCu^f Fe, 

7^ «*J^ 6 ft^ftl , ft RE * La i&£ Ceo 
8> &M#tf«#l totffMW.-a+mk =3-10; x/(m-Hi+x+y) =0.005 
—0.08; y/(m+n+x+y) =0.003 -0.05 o 
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" "it g % 

<fcg) ^r^n^> mtemMumjf&z-. fcc 

^ (NOx) ^WflfttJ (SOx), #|R 

SR%>, I^Bt^#^ftW-mm o FCC^m^M-^480-570 o Cmfflrt, 
S^Mjgl9E 650-760'C^fi]. 50-500ppmv, - 

FCC *{MH*ttM$te«H8:*:. ^^^W-mtt,^ 

^oorMftmSrt^^'jm^w^o tefc*^ fcc w^^^i*^ 

^^-m^^fcc^s, 

: ; XJSP4,973^99 USP4^980,052 #07 -#$4> FCC .ff£«!MMMM* 
£&fttt^J»^& 79%. 



USP5,085,762 Uttttft&ftffiftlMI* ^> ffcft MCM-22 flMlftftl, 
^> tfcftltfMB±g*i&£ Cu/MCM-22 W^^tt. 700T\ 100%H 2 O * 

4 tomitm® fcc ji$«ri>t | tttwft*** 6o% 0 

USP5,002,654 *P USP4,988,432 foWiiVcMftfa 

fgc nkm+xk&wimto^.- up^m^m\m^m.m^±mtm, 

usp5,364,517 m^r-^m^m^mwrn^n^m^^m^ 
fcc n£%*®.m t ikmmm'&. 

USP5,591,418 $&7-*tJ» FCC m^^tt,tl^m«4ttlW®Pft^ 

a him, a+znitejufcg^ #5, mm®, =vtikmmm> m. 
imw, ifeii v, w 1 mo Wmmmcm^ nu&u 

usp3,835,03i jkttm m^m^it^ ccslo m Mgoy mnm^ 

USP4,071,436> 4,166,787> 4,243,556 4H87JB£# A1 2 0 3 MMM^CM 

USP4,469,589 Jiffi^ic Ce0 2 ffy Mg-Al ^r H H#M^^^»^ffi 

. USP4,963,520, ^T«IW«M. 0.77, ® 

65nm ftj^sfl^fljft^ Ce, Pr> La> Fe^ Mn, Cck V, Sn M&MM 



+mummmL®vi, &M&&mMMMta 1.25 m%, ^m^-*^ 
2S*%, -sjst«»a 537t:* 693^, nwi 

499 #ifc3fpM^wisi 30 fim&*6, 10 g% 

&ftMft& Cev Pr> Lax Fe, Mn. Co. V. Sn itt^H^, Ce 

B* , V/Ce/^f B ^ WM^tf^^ <iK*NW* 96%, %VCB% 78%), 
tii^F, V Xt FCC /^Sttffl. 

, ^ LacgMgo^MnOa , 

LaojMgogMnOa , La^M^Cc^ , L% J Mg 0J CoO 3 , I^ogMgojFePj, ^^JXt^ 

fck «*^tt,%6<J**m^TP$ (5 WmB, Lao^Mgo. 8 Mn03 m%&& 
96%TP$|lj32%)o 

usp5,057,205 ffl^^f B ^f^M^4fc«inM, I^M#%M#6«J, 

SSr^i?iiii#tt, Ce, La *ffi*flB& so 2 ^ so 3 

, USP5,288,675 M & ffi £ * #J # T * Sfe '. Ji ¥ W H 76 ft ft 40 . ± * ^ 
MgO/LaA/A^O^ MgO/RE 2 0 3 /Al 2 0 3 ' M^«^BJ^#^^al^^W^ 

^ftft4i^^ftft^jfi^'l4l^ / W;T Mg/Ai/^Hl'H 



usp5,75o,o2o iftmr-wmuitmmumitmmitmm\^mo tr 




USP2,647,860 titt^PA 0.1-1 WHttiMk&m FCC UttftJ* . 

#6&±Jg*B. USP3,788,977 IM Pt'ftftmtt 

^±^,^s^^^»f^ipAsi fcc mum*, fc&-m.ftWiM%£M 

tit. USP4.251395 , USP4^787 , USP4,008>568, USP4,072,600, USP4,093,535 , 
USP4,159,239 ^#^^-^««J^Mfi?lffl^^mfflfi<I^^Jo 

USP4,199,435 fffl^-IWliWM. ^^E^^^ 
fai^, g#&Jt£#J«!i (0.2m%Pt/Al 2 O 3 ) ®mZW, 5fr&ME980lC£ 
*#ffiT*^*4fc 96 '/h Ht Sttffl - USP4,235,704 jgffiftlAtttf* fiW&SMfc 

-*{fcKSft*Rfi!!. FCC #^®^»M^W96<Jo fiXJg 

mm* 

USP4,300 i 997 $1 USP4,350,615 *ll&MPd-Ru #— ¥.it&&jMM, & 
TO«^R»^»J»JWffi^. ^«-^tt.M«SWI^B!f ? 5TM4> FCC 

mMgO • nAljOj • xMO^ • yR^Oa; M Ziu 
Co, Nis Cu, FeJ : Cr^mW^* Wil^Ji^^ 



& Cu Fe ; RE %&&m (LaX W (Ce), (PrX & (NdX ^ (Sm) 
fcrt tt»±&M7C*+W-rft, i?Jc£Ji^ La fP/HR Ce *£fiMftf|±7C*, 

Lav Ce> i&£l£lLa ft/sK Ce *±»»£1fcfc7G*, 
tt*iU-J»Ce; a |M»iiIil2 |3)i m/h ftteft*^ 2 M'J^ 
30, #^6^Ji m/n =3-10; x/(m+n+x+y) =0.001-0.15, 0.005 -0.08; 
y/(m+n+x+y) =0.001-0.1, ffiit 0.003 -0.05. 

m% 300-1100°C, i)tm 450-900t), Httife 500-800*C, j£^R*(j»l#l 1—15 

(i). mm±tt&mmtiMto&x+mm\£mm&* & mt±mmm 
±&m®&m4kit®®MTM®7k*, 0.5-2.5M £ 

ra, « 1-1.5M, mm±m&&)mit®m m&&m&mm^&M 

mmmm, mm&^ mm^fi 

mm®?; 

<fcfAW#^^tfc^ 10-20: 1,^12-18:1; 

(3) > fca^Tttflrtt^Mfttt^ 

mmwm® 0.2-2 ^g; a»«io***fl«iiqAaLSiu««^^*w ph 
mm 1:5-13 zm, *#« 8.5^11 zm^mm-, m^m^mmm^mmu 

fctou&^w&&M-iio'czm, 4o-9o°ci,fBj; 

(4) v &&m(3)mm&m&&Miit, &&um% 25-no'czm, mm 40 

-90 a C ; iHtoffW 0.5-24 /hBttffj], 1-8 ^h&teJSh- ftJgttAtt 



(5), m&mwffinpyjm&fo, ffim&ftm&% 300- hoot:, 

tt&450-900°C, Hffij&500-800 # C; B}fiJ37 1-15 /.Mtt, 2-10 /Mtt. 

+ u o" %7km&faffiM&, "*" * ceo 2 
®2%mmn ^mmmmm a m %mmu c e o 2 

"v" % MgO Mi£ 0 

*%®mikMfttt>M*%®tt,mfkt mmttmm* nox ^ co 

m go #NOx Masm m-i*km 

■Rift. ^^aj»4HtT«ia5JRM««ifc^«ff^. iM£M##±W# 

ffl , &m&m&}ttm£&mik co # nox : #±-2r»t cu §fj#w)i > 
sox mn, %-jjm»s® so 2 mft% so 3 m Mg 
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1 25.9 %*mmm> m *wm®> 2.25 w& 

1.125 100 13.5 

mm.rn.mm 14.3 e+tmmma*? 100 ^'erc 

jS^^ ***** ra "** 

i| 9.5 nfc *^w*f»us. mnm^mmm 15 .apa**, 

ft 4 /hut. ilM«»»PH^7 0 ftttftft 120-CT^ 12 

-M 25.9 14.1 %jimm^o»jzxmm^ 1.125 

j^-jjkwmwh 1 i°° ^ 65x:tt3«i«*+. mmm-. mmm^m 



&M3 



ft 25.9 i&vmwM* 14.1 &*dcmM6,o.3 a****^ w£ 1.125 
m 1 wmm^m#w®&mftm, m^mm%.&fcm-%iE 55o-c&& 7 

#25.9 14.1 £^*m& 1.8^7KmKM#, W&1.8 

5 

^25.9 ?&s7Kffimm,i4.i ?LJh*ffim®A.* ■%ft#}ffimft®>u%. 1.125 
mm 1 ttmtto&ftft#mu&m#M, m^nmmfo&&%& soo-c^ 2 

'•/Ntf . J^mftJ^fittfll E, &*fi/£&M3W * i*. 

IH 25:9 14.1 jyuMMMs, 1.8 ^immM^R^ 
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(* 2 /£) 


(*fl-/J£) 




MgO 


A1 2 0 3 


CuO 


Ce0 2 
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0.07 


53.9 


27.2 


7.5 


11.3 


168 


0.71 
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0.05 


58.1 


28,5 


7.7 


5.6 


159 


0.59 






0.05 


60.6 


29.7 


7.9 


1.7 


155 


0.63 






0.03 


52.9 


26.8 


11.4 


8.8 


178 


0.90 
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0108 


57.2 


26.6 


7.4 


87 


183 


0.93 




F 


0.04 


59.3 


27.5 


4.1 


9.0 | 


195 


0.97 



&25.9£A*$®M> 12.0 2.44^tK^3E^> « 

4.55 yLjhTk&m&m? m^65vk0mj¥, ti^fttttti j&B&mt=i 
i mmM&ftmmm&mitMo mnmitm^mmi g, g.«u& 

NajO: 0.01 M%, MgO: 54.1 S%, A1 2 0 3 : 22.1 S%, Ce0 2 : 12.5 
S%, Fe 2 0 3 : 11.2 m%; tk^®: 141 *7;£, ?L#&: 0:54 ^/jfc. 

: £ifi#l 8 

* 25.9 £AzKfi!»8* 12.0 ''JS;McflMMS. 2.44 £AtK««3E$|U 
3.35 Si*i^#ii 100 Si 65*Cfi<]^tS^+, ftft&ftjft 

i *s n m^mmmmmi - amuri h, #m 

M^l: N^OO.Ol M%, MgO: 53.6 A1 2 0 3 : 21.4 S%, Ce0 2 : 12.8 
S%, ZnO: 12.1 M%; &*ffi: 156 # 2 /j£ , ?L#*R: 0.63gfl7$;.' 
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& 25.9 tt&mmm* 12.0 im %?^imwm. &r 2.25 

3j: NajO <0.01 MgO: 54.1 A1 2 0 3 : 21.6 L^Oj: 12.3 £%, 

CuO: 12.0 S%; tt^ffi: 171# 2 /;£ , ?L#«R: 0.65^f7j£= 

10 

^ 2.25 #--7kmmm®T 

w^m^MmMT^y M^mmvjm 13.5 14.3 
mn®®? 100 65r^^7K4", tf^*^ « 2.1 ftimmmr 

: LaaOs 26 M% , Ce0 2 46.9 M% , Nd 2 0 3 7.0 , Pr 6 0„ 4.9% 

m%) ^amw ioo %ftMm*M%m*, es-mmmyKm 

mm, ®mm PH<t&« 9.5 ££v 

# 15 ^Btm 4_ m;., w ph « 7. 

120'CT« 12 /Mtf; ^ftJ^J*^ 750r«fHBB 3 
«tt;^Jia^0^J J, ^m^M^iJT ^: N^G <0.01 MgO 47.8 S 
%, Al 2 O 3 20.2fi%, Cu09.6 LaA 5.8 Sp'K, Ce0 2 10.5 Nd 2 0 3 
1.6lf%, Pr 6 O n l.l%M^' &%M: 162# 2 /3£, ?L#&: 0.59^/^o 

& 28.8 JS^Wfefcv 13 MR 1.25 £**W«3E«* 
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mmm&mitMo mmmmmitm k, Na 2 o 0.05 s%, 

MgO: 59.8 £%, A1 2 0 3 : 25 E%, Ce0 2 : 15 M%; &%M: 105 # 2 /£ , 

*ftt;fll2 

# 2.25 j£-*SIMi> 25.9 £**58£Hi. 14.06' 
^ 100*^65r«l3Kii*+. ft*ft**U &jg&Jft^3t^ i ;*Hni»*# 
ft£*lH#ttftffl. 0f##tt,MiB^fi« L, N^O <0.01 *K, 

MgO: 49.8 £%, A1 2 0 3 : 29 3l%, CuO: 21 S%; tb^ffi: 161 X *!% > ?L 




«^11 

*HB4fcfcl A, G £ 800C> 100%*W*#T, ^j3Sff»m ; %ik 

&2 



mum 










A 


111 4 '. 


A-l 


80 


0.51 


.1.7^ 


A 2 




0.43 








72 . 


0.49 


17 


G-2 


60 


0.38 



gMffl 12-23 
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mmmmm 350-800 mffi&mmfc.- ®mmm*®Mfi.&&® 

+«ASJfin#, Ji QGS-08B glO^MHK (4b^^f«r^^^ 

Brooks ^wmmmmm&mnmo 



ft--.: ' 



: «ftv t#J&«M* 400 ^-^M^St 

MS: ■ 720^4^ v: ; . , : ; 

mifc^J^S: 150 ^ 

j^^^NO, CO IP At, -fLtt.E (NO)^jS^ 600ppm (# 
. *R>, (CO) Jfcjg*7 1.4% (WI), g^it^i 1 * 

M$#3^2: 1 4 3 MA 0 2 , ^ <0 2 ) 0.5% (#ft»J$), R 2 

£j&#3£3: fafail^MATkMH, TkMH^* 3% R 3 3t 

Mji^i 4s 3 S0 2 , (S6 2 ) 500ppm (j&U* 
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R,,% 

i ... . . 


R 2 , % 


R 3 , % 


R4, % 


R,, % 


, 12 


; , : . f .^.: ? v : : 


100 


97.8 


97.2 


95.6 


100 


■ 13 




100 


96.2 


96.5 


92.9 


100 


14 ' 


;•>'(?: •;"! 


100 


95.5 


94.1 


89.2 


100 




D 


100 


97.1 


96.8 


95.2 


100 
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100 


96.1 


96.1 


94.9 


100 






100 


94.6 


95.1 


94.6 


100 


18 
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100 


94.2 


92.5 


82* 


100 


TJj:;V:*9^''^: 


H 


91.2 


89.6 


79.8 


69.5 


89.7 


20 


I 


100 


90.5 


87.4 


82.9 


100 | 


21 j; 


J 


97.3 


85.7 


72.6 


21,2 


75.7 






94.3 




76.1 


11.4 


75.7 


23 


L 


70.1 


48.5 


85 


20.7 


73.8 



3«#J 24-27 

mftMA-U A-2. G-l> G-l^MitMA, G^«M17^800 

•c, ioo%h 2 o, 4 /jm« 17 'mwmm* mttR&*#n&im 12 

-23, .»j*tfi**| : F*4+ v 

'■V.. -W4 :/ - . 







R,, % 


R 2 , % 


R 3 . % 


V % 


Rj, % 




A-l 


100 


97.8 


<97.2 


95.6 


100 


: .= 25 


A-2 


100 


97.8 


97.2 


95.6 


100 


1 :- : 26:V ; : ; 




'•"to6 ; : v ; 


93.1 


93.5 


81.4 


100 




G-2 


100 


91.9 


93.7 


80.3 


100 



28-40 



mmwto soKto&f$Rmfsm&mM& TA2100 

&nmW&oWW&Qr% : S0 2 (0.5%(V)) + 0 2 + Ar, *tf*J&M:* 200SCCM, 
mfflgftftft 20mg, KPMIft* 720r , W SOx jgft ftft#J£lRtt&£ 
TJtfi*tiEJR* £MfcfMri H ? (20 %(V);) + At, ^Jft*** 200SCCM, 

^^J^W (SPmP^ SOx ^m^JW#^M^> ffl ^ 2Jft&«*, -ftttg 
SOx - "^^g^**** xl00% 
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m&vcMw.m®m. <%) 


350 1: 


550°C 


720*C 


!: 28 


A 


6.53 

. ••\.:..yi : ::: . " 


Sfe 45 - 15 jil^: 


81.8 


29 
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4.97 


29.30 


85.11 


30 
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4.13 


21.15 


67.90 


. ; 31 




6.23 


40.31 


63.49 


32 ■ . 
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I; 4.97 


;3$.Q0 


67.00 
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6.33 


40.24 


73.15 


;j:-:; : ;/34:} :: a 


K 


5.14 


44.32 


73.06 


35 K;':;: 


L 


6.12 


29,02 


74.91 




f .; ;;; --A-l .;,/;/ 




15.81 


63.40 


: •;;..-:3.7r 


:: .;;.;:a^2;::;;. : -;.:.. 


:- \ . ■■■ ..V : 


15.99 , 


67.94 
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